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The Mathematical Analysis for the Active Lap Deformation
on Proceeding Condition
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Abstract: Using active lap to polish an aspherical mirror is a dynamic proceeding, so the translation and spin of
spindle, the spin, tilt, deformation, and rise and fall of the lap; and the spin of the primary mirror all together must
be kept in step, under the computer control. According to author's $910 mm, F/2, parabolic primary mirror and our
active lap parameters, the author analyzes the deformation character of active lap base, that is, its deforming
quantity, deforming velocity and deforming acceleration, and the difference between precision deformation and
approximative analysis; the distance of rising and falling on 3-hoist points of the stressed lap back, that is, its moving
velocity and acceleration; the relationship between reality deforming quantity of stressed lap and the measuring
quantity using LVDT on measuring shelf. Also the relationship and features about deformation and hoisting movement
with V; (lap moving velocity along the crossbeam) and V', (lap spinning speed around its spindle) are analyzed. Based
those analyses, the author can guide to design mechanics and electronics of active lap, and guarantee all these
movement keep in step.

Key words: applied optics; aspherical manufacture; active lap; analysis of lap's deformation; analysis of lap's tilt;
rise and fall
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Fig.1 Set up coordinate system for Mirror and Lap
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Fig. 6 Measured contour map, X1=365mm on different rotation angle of Lap on measuring shelf, after deforming
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530 b0 =2

0.530

=]
9 B
Do ¢
=

0318,,.7,,, S ——

0.212

Length/mm

i
=
=
<
(=23

]
S ¢
Do
—
0o

cceleration/(mm/s?)
=]
[
=)
=R

-0.318

O=120° - 0=240°

Time/s

20777160 320 480 640 800 o ie0

3307480 640 800 0160 B0 AR0 640 800
Time/s Time/s

B8 FEIhea v B AR 3 3 BRI ekt K 3 MR TRz g R

Fig. 8 Moving feature of lap back on 3 hoisting points, when lap moving along crossbeam and spinning itself
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Table 1 The Relationship between maximum deforming velocity and acceleration of lap surface vs V; and V;,

on one circle, X; =365 mm

Vi/(mm/s)

V. /(x/mind 0.1 0.2 0.4 0.8 1.2 2.5 5
velocity 0. 005567 0. 005562 0. 005563 0. 005598 0005530 0.005740 0. 006205
0-5 acceleration 0.0003916  0,0003808  0.0003578  0,0003073  0,0002546  0,0002405 0,0002361
velocity 0. 011140 0.011135 0.011125 0.011125 0.011161 0.011267 0.011481
! acceleration 0.0015838  0.0015631  0.0015199  0.0014277  0.0013291  0.0009895  0.0004112
velocity 0.016712 0.016707 0.016697 0.016677 0.016688 0.016802 0.0169898
L5 acceleration 0.0035775  0.0035468  0.0034837  0.0033512  0.0032111  0.0027171  0.0017504
velocity 0.033429 0.033424 0.033415 0.033395 0.033374 0.033385 0. 033604
5 acceleration 0.0143671  0.0143066  0.0141839  0.0139316  0.0136706  0.0127689  0.0108652
velocity 0. 066864 0. 066859 0.066849 0.066829 0.066809 0.066743 0. 066770
6 acceleration 0.0575849  0.0574649 0.057223 0.0567323  0.0562322  0.0545460  0.0510724
12 velocity 0.133732 0.133727 0.133717 0.133698 0.133678 0.133614 0.133487
acceleration 0.2305754  0.2303364  0.2298564  0.2288892  0.2279124  0.2246730 0. 218181
24 velocity 0.267469 0.267464 0. 267454 0.267435 0.267415 0.267351 0.267227
acceleration 0.9227755  0.9222983  0.9213421  0,9194223  0.9174927  0.9111550 0. 8986886
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Table 2 The Relationship between maximum moving velocity and acceleration of lap back on 3 hoist points

and V; vs V,, on one circle, X; =365 mm

s Vi/(mm/s) 4 4 0.2 0.4 0.8 1.2 2.5 5
velocity 1.123388  1.124215  1.125360  1.127740  1.133664  1.154683 1337348
-5 cceleration 0.0587655  0.0587572  0.0587242  0.0585923  0.0583723  0.0581556  0.0676105
velocity 2.24582  2.246776  2.248431  2.250720  2.251647  2.268466 2. 309367
! acceleration 0.2350701  0.2350619  0.2350289  0.234897  0.234677  0.2333546  0.229177
s velocity 3.368225  3.369223  3.37105  3.374018  3.376080  3.384981 3. 415422
acceleration 0.5289112  0.5289030  0.5288700  0.5287380  0.5285181  0.5271957  0.5220407
] velocity 6.735411  6.736451  6.738446  6.742097  6.745293  6.752547  6.769962
acceleration 2.1156532  2.1156450  2.1156120  2.1154800  2.115260  2.1139377  2.1087827
. velocity 13.469759  13.472821  13.472902  13.476892  13.480656  13.491321  13.505094
acceleration 8.4626211  8.4626128  8.4625800  8.4624479  8.4622280 8. 4609056 8. 4557506
= velocity 26.938447  26.939510  26.941642  26.945803  26.949851  26.962221  26. 982642
acceleration  33.8504926 33.8504843 33.8504513 33.8503194 33.8500995 33.8487771 338436222
velocity 53.875816  53.876894  53.879038  53.883284  53.887473  53.900607 53924443
P cceleration  135.401978 135.401970 135.401937 135.401805 135401585 135.400263 135395108
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